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/12 Model HSUL

Material
Part No.| Part Name Cast Iron HCG00
100 Casing Cast Iron HC600
= 101 Impeller Cast lron HC600
! 21 Gasket Rubb. Cioth | Rubb. Cloth
239 Support (Optional) Steel Steel
. 340 Motor Adapter Cast lron HC600
356A | Stud (Optional) 302 S8 302 88
356B | Stud 302 88 302 88
/9700 3578 | Nut 302 SS 302 S5
| 370C | Cap Screw 302 SS 302588 |
370E | Cap Screw 302 S8 302 SS
N 370E 5284 Washer 302 88 302 88
l_\ . 340 9700 Motor - -
il
I = 3568
. VENT. 3578
R S -t 21
=== == . "ﬂ'h_ " Lo a
_ _ = Nlaterials of Construction
o = -
\ rrrazZ -t 01 C = < |
Cast Iron ASTM MB C!asses 258 35
HC600 ASTM A532-75a, Class lll, Type A-Annealed
302 8§ | Stainless Steel — AISI 302
MOTOR DATA

3 - Phase, 60 Hertz, 460 VAC Motors

HP | RPM | Frame | Full Load Amperes | HP | RPM | Frame | Full Load Amperes | H? | RPM | Frame | Full Load Amperes
| 05 | 900 | 140TY 1.55 5 | 1BOO | 18OTY 7.40 25 | 1800 250TY | 33.0
10.75 | 1200 | 140TY 1.60 5 | 1200 | 180TY 7.60 25 | 1200 | 250TY | 34.0
1 0.75 | 900 | 140TY 2.27 5 | 900 | 210TY | 8.80 25 | 900 | 320TY | 36.0
C 1 | 1800 | 140TY 2.50 7.5 | 1800 | 180TY 10.50 30 | 1800 @ 250TY | 39.0
1 | 1200 | 140TY 2.10 5 1200 | 210TY 11.50 30 | 1200 320TY | 40.0
1 | 900 | 180TY 2.20 7.5 | 900 | 250TY 12.70 40 | 1800 | 250TY | 52,0
1 1.5 | 1800 | 140TY 3.00 10 | 1800 | 210TY 13.5 | 40 | 1200 | 320TY | 53.3
| 1.5 | 1200 | 140TY 2.90 10 | 1200 | 210TY 15.5 | 50 1800 | 320TY| 63.0
[ 1.5 | 900 | 180TY | 3.00 10 | 800 | 250TY 15.0 | 50 | 1200 | 320TY 87.0
| 2 | 1BOO | 140TY | 3.60 | 15 | 1800 | 210TY 21.0 | 80 | 1800 | 320TY 77.3
| 2 11200 | 140TY | 3.70 15 | 1200 | 250TY | 19.5 | 75 | 1800 | 320TY 82.0
| 2 | g00 | 180TY 3.80 15 | 900 | 250TY | 25.0 100 1800 | 360TY | 123
3 | 1800 | 140TY | 5.20 20 | 1800 | 210TY 28.0 125 1800 = 360TY | 153
| 3 | 1200 | 180TY | 4.80 20 | 1200 | 250TY 27.0 135 1800 | 360TY 165
| 3 | g00 | 180TY | 5.96 20 | 900 | 320TY 27.8 150 | 1800 | 360TY|  NOT AVAIL.
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Influent Parameter Full Flow
FBODS 350,00 mg/L 3,050 Ibs/day
TBODS 725.00 mg/L 10,460 Ibs/day
NH3-N 124.50 mg/L 1,796 Tbs/day
Alkalinity 600.00 mg/L 8,657 Ibs/day
TSS 725.00 mg/L 10,460 |bs/day
NO3-N 0.50 mg/L 7 lbs/day mg/L Ibs/day
FBOD 189 2,439
. _oh NH3-N 240 3,107
mg/L Ibs/day Alk 3409 44,086
FBOD 41.7 5,395 NO3-N 1.000 129
NH3-N 240 3,107 Effluent of Anoxic R
Alk 3125 40,410 mg/L Ibs/day
NO3-N 9.0 1,159 Mﬂmﬁ Hw.w mm
|Influent Raw + Recycle Values 0 $904 o
- NO3-N 10.0 145
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1. Twelve (12)- 30 HP Aqua-Jet floating aerators, model SS (all stainless steel), 50 HZ power..............
($17,025 each)......., $204,300.00 total.
Twelve (12)- optonal adder for 5 year lubrication free Endura Series motor. (Note: The standard motor
included in the price above requires lubrication twice per year, The oplional adder for the "Endura Series"
motor does not have to be lubricated for the first 5 years.. ... ($540 adder each)...$6,480.00 optional adder
total,
3. Estimate for electrical cable, mooring cable, clips & thimbles (exact quanties not known until we see a
layout of the basins)....($400/aerator)....$4,800.00 total.
4. Export boxing, containerization & documentation
L=T= TSRO PO TR RURTTRROTIY estimate...$4,925.00
5. Freight from Rockford, IL to Aquabah Jordan ( 1-40" container and 6- 96"x96"x40"
BOKES): v e e ...estimate...$26,003.00

i~




United States
Environmental Protection
Agency

SEPA

Wastewater Technology Fact Sheet
Aerated, Partial Mix Lagoons

DESCRIPTION

Partial mix lagoons are commonly used to treat
municipal and industrial wastewaters, This technology
has been widely used in the United States for at least
40 years. Aeration is provided by either mechanical
surface aerators or submerged diffused aeration
systems. The submerged systems can include
perforated tubing or piping, with a variety of diffusers
attached.

In aerated lagoons, oxygen is supplied mainly through
mechanical or diffused aeration rather than by algal
photosynthesis. Aerated lagoons typically are
classified by the amount of mixing provided. A partial
mix system provides only enough aeration to satisfy the
oxygen requirements of the system and does not
provide energy to keep all total suspended solids (TSS)
in suspension.

In some cases, the initial cell in a system might be a
complete mix unit followed by partial mix and settling
cells. Most energy in complete mix systems is used in
the mixing function which requires about 10 times the
amount of energy needed for an equally-sized partial
mix system to treat municipal wastes. A complete mix
wastewater treatment system is similar to the activated
sludge treatment process except that it does not include
recycling of cellular material, resulting in lower mixed
liquor suspended solids concentrations, which requires
a longer hydraulic detention time than activated sludge
treatment.

Some solids in partial mix lagoons are kept in
suspension to contribute to overall treatment. This
allows for anaerobic fermentation of the settled sludges.
Partial mix lagoons are also called facultative aerated
lagoons and are generally designed with at least three
cells in series, with total detention time dependent on
water temperature. The lagoons are constructed to
have a water depth of up to 6 m (20 ft) to ensure

maximum oxygen transfer efficiency when using diffused
aeration. In most cases, aeration is not applied
uniformly over the entire system. Typically, the most
intense aeration (up to 50 percent of the total required)
is used in the first cell. The final cell may have little or
no aeration to allow settling to occur. In some cases, a
small separate settling pond is provided after the final
cell. Diffused aeration equipment typically provides
about 3.7 to 4 kg O,/kW-hour (6 to 6.5 lbs O,/hp-
hour) and mechanical surface aerators are rated at 1.5
to 2.1 kg Oy/kW-hour (2.5 to 3.5 Ibs O)/hp-hour).
Consequently, diffused systems are somewhat more
efficient, but also require a significantly greater
installation and maintenance effort.

Aerated lagoons can reliably produce an effluent with
both biological oxygen demand (BOD) and TSS < 30
mg/L if provisions for settling are included at the end of
the system. Significant nitrification will occur during the

summer months if adequate dissolved oxygen is

applied. Many systems designed only for BOD
removal fail to meet discharge standards during the

summer because of a shortage of dissolved oxygen.

Nitrification of ammonia and BOD removal occur

simultaneously and systems can become oxygen limited.
To achieve nitrification in heavily loaded systems, pond

volume and aeration capacity beyond that provided for

BOD removal are necessary. Oxygen requirements for
nitrification are more demanding than for BOD removal.

1t is generally assumed that 1.5 kg of oxygen is required

to treat 1 kg of BOD. About 5 kg of O, are

theoretically required to convert | kg of ammonia to

nitrate.

APPLICABILITY

An aerated lagoon is well suited for municipal and
industrial wastewaters of low to medium strength.
While such systems are somewhat land intensive,they
require much less area than a facultative lagoon and can
provide a better level of treatment. Operation and



management requirements are also less than those
%equi:ed for activated sludge and similar technologies.

" A physical modification to an aerated lagoon uses
plastic curtains supported by floats and anchored to the
bottom to divide existing lagoons into multiple cells
and/or serve as baffles to improve hydraulic conditions.
A recently developed approach suspends a row of
submerged diffusers from flexible floating booms which
move in a cyclic pattern during aeration activity. This
serves to treat a larger volume with each aeration line.
Effluent is periodically recycled within the system to
improve performance. If there is sufficient depth for
effective oxygen transfer, aeration is used to upgrade
existing facultative ponds and is sometimes used on a
seasonal basis during periods of peak wastewater
discharge to the lagoon (e.g. seasonal food processing
wastes).

ADVANTAGES AND DISADVANTAGES

Advantages and disadvantages of aerated, partial mix
lagoons are listed below:

Advantages
Require less land than facultative lagoons.

Require much less land than facultative ponds,
depending on the design conditions.

An aerated lagoon can usually discharge throughout
the winter while discharge may be prohibited from
an ice-covered facultative lagoon in the same
climate.

Sludge disposal may be necessary but the quantity
will be relatively small compared to other secondary
treatment processes.

Disadvantages
Aerated lagoons are not as effective as facultative
ponds in removing ammonia nitrogen or

) phosphorous, unless designed for nitrification,

Diumnal changes in pH and alkalinity that affect
removal rates for ammonia nitrogen and

phosphorous in facultative ponds do not occur in
aerated ponds.

Aerated lagoons may experience surface ice
formation.

Reduced rates of biological activity occur during
cold weather.

Mosquito and similar insect vectors can bea
problem if vegetation on the dikes and berms is not
properly maintained.

Sludge accumulation rates will be higher in cold
climates because low temperature inhibits anaerobic
reactions.

Requires energy input.
DESIGN CRITERIA

Equipment typically required for acrated lagoons
includes the following: lining systems, inlet and outlet
structures, hydraulic controls, floating dividers and
baffles, aeration equipment.

Every system should have at least three cells in series
with each cell lined to prevent adverse groundwater
impacts. Many states have design criteria which specify
design loading, the hydraulic residence time, and the
aeration requirements. Pond depths range from 1.8 to
6 m (6 to 20 ft), with 3 m (10 ft) the most typical (the
shallow depth systems usually are converted facultative
lagoons). Detention times range from 10 to 30 days,
with 20 days the most typical (shorter detention times
use higher intensity aeration). The design of aerated
lagoons for BOD removal is based on first-order
kinetics and the complete mix hydraulics model. Even
though the system is not completely mixed, a
conservative design will result. The model commonly
used is:

C.=C/[1 + (Kp)(tyn]"
where:

C, = effluent BOD



C, = influent BOD
K = temperature dependent rate constant
Ko = rate constant at 20 C
K,,=0.276 d" at 20 C
= temperature coefficient (1.036)
K=Ky ™
T = temperature of water
t = total detention time in system
n = number of equal sized cells in system

Detention times in the settling basin or portion of a basin
used for settling of solids should be limited to two days
to limit algae growth. The design of inlet and outlet
structures should receive careful attention.

PERFORMANCE

BOD removal can range up to 95 percent. Effluent
TSS can range from 20 to 60 mg/L, depending on the
design of the settling basin and the concentration of
algae in the effluent. Removal of ammonia nitrogen in
aerated lagoons is usually less effective than in
facultative lagoons because of shorter detention times.
Nitrification of ammonia can occur in aerated lagoons
or if the system is specifically designed for that purpose.
Phosphorus removal is also less effective than in
facultative lagoons because of more stable pH and
alkalinity conditions. Phosphorus removals of about 15
to 25 percent can be expected with aerated lagoons.
Removal of coliforms and fecal coliforms can be
effective, depending on detention time and temperature.
Disinfection may be necessary if effluent limits are less
than < 200 MPN/100 mL.,

The aerated lagoon system is simple to operate and
reliable in performance for BOD removal. TSS
removal can be influenced by the presence of algae in
the lagoon, but generally is acceptable. The service life
of a lagoon is estimated at 30 years or more.

OPERATION AND MAINTENANCE

Limitations

Depending upon the rate of aeration and the
environment, aerated lagoons may experience ice
formation on the water surface during cold weather
periods. Reduced rates of biological activity also occur
during cold weather. If properly designed, a system
will continue to function and produce acceptable
effluents under these conditions. The potential for ice
formation on floating acrators may encourage the use of
submerged diffused aeration in very cold climates. The
use of submerged perforated tubing for diffused
aeration requires maintenance and cleaning on a routine
basis to maintain design aeration rates. There are
numerous types of submerged aeration equipment that
can be used in warm or cold climates, which should be
considered in all designs. In submerged diffused
aeration, the routine application of HCl gas in the

system is used to dissolve accumulated material on the
diffuser units.

Any earthen structures used as impoundments must be
periodically inspected. If left unchecked, rodent
damage can cause severe weakening of lagoon
embankments.

Energy

Typically, operation occurs by gravity flow in and out
of the lagoon. Energy would be required if pumps are
necessary for either influent or effluent. Energy is
required for the aeration devices, with the amount
depending on the intensity of mixing desired. Partial
mix systems require between 1 and 2 watts per cubic
meter (5 and 10 horsepower per million gallons) of
capacity, depending on the depth and configuration of
the system.

E = 6598 (HP)' %%
where:
E = electrical energy, kWh/yr

HP = aerator horsepower, hp



RECIRCULATING SAND FILTERS



IEG/(/A/{HD

G022 210 [ o).
& =

/t/ent Date Job No.
Stearns & Wheler AERAG Colp (BPUEL DEe76()
Companies Subject Comp. By Checked By |

r Pl

Sz lecreD METM0D EF OPEEAT O | JESH G

&J inFLuent

iy \ | TRATE RECYCLE
f POIPSTATION

NRPS Recycle Flows Range

oo | - Units . ) | 2:1 3:1 4:1 5:1

2005 | m’/day 2,145 4,290 6,435 8,580 10,725

2015 | m'/day | 4476 8,952 13,428 17,904 | 22,380

2025 | m’/day 6,550 |7 13,100 ) 19,650 26,600 32,750
{—x_,-\_'-.-/

ﬁ.” PeqUiRED SUCHA CE /é'/a&?r /,pr SELECTET)

47’/:9/@#0(,1 LOAPIN 6, O, fﬁ,{( Ac //)/}-,w
A. 5 000 4 '

C/ \f e (on §TRYU CT/ir BETALS Gl
Aeore 7

df""

P
w10 fSF x 5,000

LAY

Sheet J of



¢ JRG /Ui 47D L0294, 2/, 4
SteamsL&—%Vheler /v /aﬂr(\) @m& PHL F ob No.

Companies Subject D6 N Comp. By Checked By

DomloWe  seLec7ED 7p S/iTE THE  RSF foe 28, m
—— MU tE THE JIi2E AD T¥E QfiT.

2 Twe Provicr i DRARGHA, AlpBocco (PLITS
N SHLT LA R A SHT 0L /—:V'E A TIRATE  BrCH-
FLoWw RETWweEen Tye Elfs AD 6 ,an
BEDS., THE EFEED BEDS &awr:e/7
TN TH¥E S /-; AD  PRODUCE A P#LM'J’LE
Lfé’Q PReDUCT .. S0 VLE JWEM AT LEAST

U:%L)/ ® Tve BSF5.

£ e

Sheet _é_ of



REED BEDS



TIRG | USAiD L2 2o

6 Client Date Job No.
Stearnbé&—%/heler M’Pﬁﬂ'& Co (EPTURL <FEEITEML P

Companies Subject Comp. By Checked By

eeD  Bep s

/) Basep o THE  POoSIBLE g Al OF )
SOMNE NITRATES 70 Tre B DEST Gr @)
NOy towo 0F ~ FO k6 MUx Jin (Todoor?)

Ler's ACSorE AT FROM  TOTA (
MiTRATE MASS OF 535 £6/0sy

¢

ConseruADvE \l/

HEGURES , ~ D00 k6/D. ~ PHo k& [ .
Bv7r REQUIRED DEVITTRAR ED 1A DEI TR EED T
AR /aﬂzf M; YT BD TAUKS . e REED BEDS.

Kb — /l‘ii“szw? RED PR SURFACE ATRER
;- e REED B8EDS méa,cc*m

212

g,
[0 seDs « 3000 u
: t Walkond Pun How are they built?
o Constructed wetlands are generally built on
: -~ Y uplands and outside floodplains or floodways in
\.r' ' order to avoid damage to natural wetlands and

l' s other aquatic resources. Wetlands are frequently

Vastewater<—~ */-/ constructed by excavating, backfilling, grading,
(= diking and installing water control structures to
Vrhted establish desired hydraulic flow patterns. If the

Wastewater  gite has highly permeable soils, an impervious,
Water Level Control compacted clay liner is usually installed and the

original soil placed over the liner. Wetland

etland plants and associated microorganisms treat wastewater as it flows vegetation is then planted or allowed to establish
rough a constructed wetland system. naturally.

& Fie SvecETTED JEFTGL DETAICL (Ondu
“b z 7/«37(0"‘F£ DETATIL S , 5eUres 10-

Sheet __L of




RECIRCULATING PUMP STATION
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VERTICAL TURBINE PUMPS

72 SINGLE STAGE PERFORMANCE
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. EFFICIENCY CORRECTIONS,,, DIMENSIONS TECHNICAL DATA
I {Inches)
NUMBER OF | EFFICIENCY T 10” COLUMN DATA VALUE
' STAGES CHANGE MAXIMUM OPERATING SPEED 2300 RPM
, 1 -2,0 POINTS f MAXIMUM NUMBER OF STAGES 1
2 -1.5 POINTS N PUMP SHAFT DIAMETER 11%ie IN,
3 -0.5 POINTS 4 IMPELLER EYE AREA 28.40 SQ. IN.
4 NO CHANGE MAXIMUM SPHERE SIZE 1.00 IN.
5 NO CHANGE 6.00 K: (THRUST FACTOR) 12.02 LBS./FT.
{ 6 OR MORE NO CHANGE ¥ Ka (ROTOR WT. PER STAGE) 43.30 LBS.
f : MINIMUM | BOWL WT. (FIRST STAGE| 327 LBS.
! BOWL EFFICIENCY 12900, | warer | -BOWLWT. (EACH ADD'L. STAGE] 157 LBS.
MATERIAL CHANGE L ALLOWABLE SHAFT STRETCH LBOIN.**
- | WK? (FIRST STAGE) 3.11 LBS.FT.!
| - —-. 18]
.: e e aaronTs 28.05 3 WK (EACH ADD'L. STAGE) 3.05 LBS.FT7
| Ll onh o 2R8e BOWL RING CLEARANCGE 0144018 IN.
'|:_ IMPELLER | EFFICIENCY 30.67* = _ o
| \ MATERIAL CHANGE 4.76 ** These are nominal values. Refer ta “Application and
} '| CAST IRON 1.0 POINTS afo M | S, Reference Data” for information further limiting or
: ) BRONZE NO CHANGE L v - extending these values.
' ENAMELED C.. +1.0 POINT
11.80 D~ e—13.00 D. #** This value is the minimum submergence required to
4 (1) Refer to “Application and Reference 10" COLUMN prevent vortexing only, This value may need to be
Data" for head correction. *Add 13,06 for each additional stags increased to provide adequate NPSHA,
y FAIRBANKS MORSE PUMPS
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